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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve thrust force and efficiency, reduce 
vibration and noise, and at the same time miniaturize a motor by arranging 
the pole teeth part of an upper yoke and that of a lower yoke at both side 
parts of a long side inside a coil assembly and further forming a magnet 
inside the pole teeth part of the upper yoke and that of the lower yoke. 
SOLUTION: Pole teeth parts 30 and 32 being magnetized by current flowing 
through a coil assembly 3 exist at both surface sides of a magnet part 9 of 
a movable element 1 0, thus improving magnetic attractive force and the 
thrust force of the movable element 10 as compared with a conventional 
case with only one side surface. Also, the space between the magnet 9 and 
the pole teeth parts 30 and 32 is nearly equal at both sides, and reluctance 
that operates on the movable element 10 operates on the pole teeth parts 
30 and 32 at both sides of the magnet 9 nearly equally, thus stabilizing the 
stilt position accuracy of the movable element 1 0. Further, by 
accommodating the pole teeth parts 30 and 32 of the yokes 4 and 6 and 
the part of the magnet 9 of the movable element 10 inside the coil 
assembly 3, the thickness dimension of a motor can be reduced. 




LEGAL STATUS 

[Date of request for examination] 1 2.04.2004 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAApqaySXDA41 1 289742... 2006/07/1 4 



JP,11-289742,A [CLAIMS] 



1/1 <<— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Upper York of the soft magnetic material which has two or more pole gears which projected perpendicularly and were 
formed from the plane flange section, Bottom York of the soft magnetic material which has two or more pole gears which 
projected perpendicularly and were formed from the plane flange section, The needle which has two tabular magnets by which 
double-sided multi-electrode magnetization was carried out, and two coil assembly wound in the shape of a rectangle, It has a 
shaft and the tubed frame which has the support device of said shaft. Inside said coil assembly, allot the pole gear section of said 
upper York, and the pole gear section of said bottom York to the location which gears mutually, respectively, and a clearance is 
further long side both-sides minded inside the pole gear section of said upper York, and the pole gear section of said bottom 
York. The small linear pulse motor characterized by constituting said magnet. 

[Claim 2] It is the small linear pulse motor according to claim 1 which the shorter side sides of coil assembly adjoined, and has 
been arranged so that the inside space section of said coil assembly may serve as the same direction. 

[Claim 3] a needle — the hole of two trains — preparing — two shafts — fitting in — a straight line — the small linear pulse 
motor according to claim 2 which supported said needle free movable. 

[Claim 4] It is the small linear pulse motor according to claim 2 which made upper York and bottom York the shape of a typeface 
of KO, and made the frame the shape of a typeface of KO. 

[Claim 5] The flange section of upper York and bottom York is the small linear pulse motor according to claim 2 which 
dissociated, cut in the frame center section and prepared the chip section. 

[Claim 6] two rails — a linear pulse motor — up and down — preparing — a needle — said rail top — sliding — said needle — a 
straight line — the small linear pulse motor according to claim 1 supported free movable. 

[Claim 7] The small linear pulse motor according to claim 6 which prepared the spherical-surface section in the edge of a needle 
by the hard ball etc., and reduced friction of the sliding section of a needle and said rail. 

[Claim 8] A rail is the small linear pulse motor according to claim 6 which considered the frame as the configuration which fits in 
by fitting by considering as the shape of a typeface of KO. 

[Claim 9] The small linear pulse motor according to claim 6 which prepared the bend in the longitudinal section of a rail and added 
the function of a flat spring. 

[Claim 10] It is the small linear pulse motor according to claim 2 which the needle bottom fixed with the shaft and said needle 
bottom considered as the rail and the configuration on which it slides. 

[Claim 11] The small linear pulse motor according to claim 1 which consists of a needle which has York, inner York of the soft 
magnetic material which has two or more pole gears which projected perpendicularly and were formed from the plane flange 
section, the tubed frame that has a bearing device, the magnet by which double-sided multi-electrode magnetization was carried 
out, and a shaft outside the soft magnetic material which has two or more pole gears which accumulated in the vertical direction 
on the same axle, projected perpendicularly from the plane flange section and formed coil assembly. 

[Claim 12] a shaft — D cut section — preparing — said one shaft — a needle — a straight line — the small linear pulse motor 
according to claim 1 1 supported free movable. 

[Claim 1 3] A frame is the small linear pulse motor according to claim 1 1 made into the cup configuration. 

[Claim 14] The small linear pulse motor according to claim 1 1 which carried out the mold of outside York and inner York by resin 
beforehand before winding a coil. 

[Claim 15] The small linear pulse motor according to claim 11 which prepared two or more heights inside the coil bobbin which 
constitutes coil assembly, and carried out fitting to the pole gear section of each York. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the linear pulse motor of PM mold used for linear position control in OA 
equipment, a control equipment, electronic equipment, a machine tool, a semi-conductor, a liquid crystal manufacture related 
equipment, a medical related equipment, etc. 
[0002] 

[Description of the Prior Art] Unlike the HB mold pulse motor which carries out the laminating of the silicon steel etc. and 
constitutes a stator yoke, this invention relates to bending and PM mold pulse motor which extracts, processes a processible 
steel plate and constitutes a stator yoke easily. 

[0003] PM mold linear pulse motor of such structure has some which were shown in JP.8-223901 ,A. A perspective view shows 
the structure of the conventional linear pulse motor to drawing 31 . In drawing 31 , the stator yoke 341 which is formed from 
punching press working of sheet metal, and has a pole gear is arranged in the location where predetermined gears, said two 
stator yokes are built over the York plate 342, and the coil assembly 343 is wound around said York plate 342. The further plate- 
like magnet movable plate 344 is arranged free [ migration to the longitudinal direction of the stator yoke 341 ] through the gap. 
The magnet movable plate 344 is magnetized by the stator yoke longitudinal direction by the twice of the pitch P of a pole gear 
at N pole and the south pole. 
[0004] 

[Problem(s) to be Solved by the Invention] A miniaturization is required of a linear pulse motor, improvement and efficient-izing 
of straight-line driving force are further required of it. low vibration and low noise-ization are further required of it, the stability of 
static position precision is further required of it, and an assembly easy and mass-production nature are further demanded of it. 
[0005] However, with the above-mentioned conventional configuration, since it generated only in the one side side of a magnet 
movable plate, the magnetic straight-line driving force to which only one side of a magnet movable plate has countered with the 
stator yoke, and moves a magnet movable plate did not contribute to driving force in the stator yoke side face of a magnet 
movable plate, but had a possibility that effectiveness might worsen. 

[0006] The small linear pulse motor of this invention aims at realizing the miniaturization of a linear pulse motor, solving said 
technical problem and planning the reduction in improvement in driving force, efficient-izing, and vibration, the reduction in the 
noise, an assembly easy, and mass-production nature. 
[0007] 

[Means for Solving the Problem] Upper York of the soft magnetic material which has two or more pole gears which this invention 
projected perpendicularly from the plane flange section, and were formed in order to solve the above-mentioned technical 
problem. Bottom York of the soft magnetic material which has two or more pole gears which projected perpendicularly and were 
formed from the plane flange section, In the linear pulse motor which has the needle which has two tabular magnets by which 
double-sided multi-electrode magnetization was carried out, two coil assembly wound in the shape of a rectangle, shafts, and the 
tubed frame which has the support device of a shaft The pole gear section of said upper York and the pole gear section of said 
bottom York are allotted to the long side both-sides section inside said coil assembly in the location which gears mutually, 
respectively, and said magnet is further constituted through few clearances inside the pole gear section of said upper York, and 
the pole gear section of said bottom York. 

[0008] According to this invention, PM mold linear pulse motor which realized the miniaturization is obtained, planning 
improvement [ in straight-line driving force ], efficient-izing, and low vibration, the reduction in the noise, the stability of static 
position precision, an assembly easy, and mass-production nature. 
[0009] 

[Embodiment of the Invention] Upper York of the soft magnetic material which has two or more pole gears which invention of this 
invention according to claim 1 projected perpendicularly from the plane flange section, and were formed, Bottom York of the soft 
magnetic material which has two or more pole gears which projected perpendicularly and were formed from the plane flange 
section, The needle which has two tabular magnets by which double-sided multi-electrode magnetization was carried out, and 
two coil assembly wound in the shape of a rectangle, It has a shaft and the tubed frame which has the support device of a shaft. 
Inside said coil assembly, allot the pole gear section of said upper York, and the pole gear section of said bottom York to the 
location which gears mutually, respectively, and a clearance is further long side both-sides minded inside the pole gear section of 
said upper York, and the pole gear section of said bottom York. It is the small linear pulse motor which constituted said magnet. 
[0010] It has the operation whose driving force of a needle the suction force of the pole gear section magnetized by the current 
which flows in coil assembly more magnetic than the case of only the conventional single-sided side improves by existing in 
both-sides side of the magnet section of a needle, and improves by this configuration. Moreover, the opening between a magnet 
and the pole gear section is equal about on both sides, and since the reluctance torque which acts to a needle acts on the pole 
gear section of magnet both sides equally about, the static position precision of a needle tends to be stabilized by it. 
Furthermore, it has the operation which can make the thickness dimension of a motor small by containing the pole gear section 
of York, and the magnet section of a needle inside coil assembly. 

[0011] It is the small linear pulse motor according to claim 1 arranged so that, as for invention of this invention according to 
claim 2, the shorter side sides of coil assembly may adjoin and the inside space section of said coil assembly may serve as the 
same direction. 
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[0012] It has the operation which makes the thickness dimension of a linear pulse motor small, and makes the height dimension 
of a linear pulse motor small by this configuration. 

[0013] invention of this invention according to claim 3 — a needle — the hole of two trains — preparing — two shafts — fitting 
in — being alike — a straight line — it is the small linear pulse motor according to claim 2 which supported said needle free 
movable. 

[0014] this configuration — a needle — a straight line — it is supported free movable, straight-line movable is stabilized and 
carried out, friction of the sliding section of a needle and a shaft becomes small, and it has the operation in which a straight-line 
movable loss is reduced. 

[0015] Invention of this invention according to claim 4 makes upper York and bottom York the shape of a typeface of KO, and a 
frame is the small linear pulse motor according to claim 2 made into the shape of a typeface of KO. 

[001 6] Since what is necessary is just to have the function which does not need to form a magnetic path with a frame and 
supports said shaft, upper York, and bottom York by this configuration since a magnetic circuit is formed in the typeface-like 
section of KO of upper York and bottom York, processing and a configuration can be managed with the shape of a typeface of 
easy KO. Moreover, since the knot which forms a magnetic path is one field where upper York and bottom York contact, it has 
the operation which reduces magnetic reluctance. 

[0017] Invention of this invention according to claim 5 is the small linear pulse motor according to claim 2 which separated the 
flange section of upper York and bottom York, cut in the frame center section, and prepared the chip section. 
[0018] By this configuration, it dissociates magnetically, respectively and upper York of each coil phase and bottom York reduce 
the operation which does a bad influence magnetically mutually. 

[0019] invention of this invention according to claim 6 — two rails — a linear pulse motor — up and down — preparing — a 
needle — said rail top — sliding — said needle — a straight line — it is the small linear pulse motor according to claim 1 
supported free movable. 

[0020] By this configuration, the assembly of a pulse motor becomes easy, further, a needle slides in the rail section, friction of 
the sliding section decreases, and it has the operation by which the static position precision of a needle is stabilized. 
[0021] Invention of this invention according to claim 7 is the small linear pulse motor according to claim 6 which prepared the 
spherical-surface section in the edge of a needle by the hard ball etc., and reduced friction of the sliding section of said needle 
and rail. 

[0022] Friction of the sliding section of a needle and a rail decreases by this configuration, and it has the operation by which the 
static position precision of a needle is stabilized further. 

[0023] Invention of this invention according to claim 8 makes a rail the shape of a typeface of KO, and a frame is the small linear 
pulse motor according to claim 6 considered as the configuration which fits in by fitting. 

[0024] It has the operation to which the assembly of a rail becomes easy and decomposition of a pulse motor becomes easy by 
this configuration. 

[0025] Invention of this invention according to claim 9 is the small linear pulse motor according to claim 6 which prepared the 
bend in the longitudinal section of a rail and added the flat-spring function. 

[0026] It has the operation to which it is always stabilized and a needle carries out straight-line movable [ of the dispersion in 
the height dimension of the needle by assembly and process tolerance ] by this configuration, without the flat-spring function of 
a rail absorbing and a clearance and shakiness arising in the sliding section of a rail and a needle. 

[0027] Invention of this invention according to claim 10 fixes the needle bottom with a shaft, and said needle bottom is the small 
linear pulse motor according to claim 2 considered as the rail and the configuration which slides. 

[0028] By this configuration, it has the operation to which the assembly of a motor and decomposition become easy. Invention of 
this invention according to claim 1 1 Coil assembly On the same axle The magnet and shaft by which double-sided multi- 
electrode magnetization was carried out with the tubed frame which has inner York of the soft magnetic material which has two 
or more pole gears which accumulated in the vertical direction, projected perpendicularly and were formed from York and the 
plane flange section outside the soft magnetic material which has two or more pole gears which projected perpendicularly from 
the plane flange section and were formed, and a bearing device As it consists of a needle which it has and a pole gear is geared 
by the position, it is the arranged small linear pulse motor according to claim 1 . 

[0029] It has the operation which can be formed in one tabular configuration, without making thickness of a pulse motor small, 
making movable lay length of a pulse motor small, and dividing a magnet into two further by this configuration. 
[0030] invention of this invention according to claim 12 — a shaft — D cut section — preparing — said one shaft — a needle — 
a straight line — it is the small linear pulse motor according to claim 1 1 supported free movable. 

[0031] By this configuration, the shaft for supporting a needle free [ a straight line ] is formed not by two but by one, and it has 
the operation which reduces components mark. 

[0032] Invention of this invention according to claim 13 is the small linear pulse motor according to claim 1 1 which made the 
frame the cup configuration. 

[0033] By this configuration, it becomes the configuration which inserts outside York coil assembly and inside York in the cup 
configuration in case a pulse motor is assembled, and has the operation which is easy to assemble, and has the operation which 
an anti-shaft side is lidded by the cup-like frame and prevents foreign matter mixing. 

[0034] Invention of this invention according to claim 14 is the small linear pulse motor according to claim 1 1 which carried out 
the mold of outside York and inner York by resin beforehand, before winding a coil. 

[0035] It has the operation which outside York and inner York are fixed by resin by this configuration, reduces vibration of the 

pole gear section by electromagnetic force, and reduces assembly shakiness of outside York and inner York. 

[0036] Invention of this invention according to claim 15 is the small linear pulse motor according to claim 1 1 which prepared two 

or more heights inside the coil bobbin which constitutes coil assembly, and carried out fitting to the pole gear section of each 

York. 

[0037] By this configuration, in case fitting of outside York and inner York is carried out to coil assembly, assembly becomes 
easy, relative positioning of outside York and inner York becomes easy, and it has the operation by which the static position 
precision of a needle is stabilized. 
[0038] 

[Example] The example of this invention is explained below, referring to a drawing. 

[0039] (Example 1) The configuration is explained about the 1st example of this invention, referring to drawing 1 - drawing 5 . 
[0040] Two coil assembly 3 wound around the rectangle tubed frame 2 which has the support device 1 of a shaft in the shape of 
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a rectangle in drawing 1 , drawing 2 , and drawing 3 is inserted. 1st upper York 4 of the soft magnetic material which has two or 
more pole gears which projected perpendicularly and were formed from the plane flange section and 2nd upper York 5, bottom 
York 6 of the ** 1st of the soft magnetic material which has two or more pole gears which projected in the list perpendicularly 
and were formed in it from the plane flange section, and bottom York 7 of the ** 2nd It arranges in the location put from the 
winding direction upper and lower sides of said coil assembly 3. The pole gear 30 of 1st upper York 4, the pole gear 31 of 2nd 
upper York 5, the pole gear 32 of bottom York 6 of the ** 1 st, and the pole gear 33 of bottom York 7 of the ** 2nd are arranged 
inside said coil assembly 3 in that case. Furthermore, the pole gear 30 of 1 st upper York 4 and the pole gear 32 of bottom York 6 
of the ** 1 st have been arranged in the location which gears mutually, and arrange the pole gear 31 of 2nd upper York 5, and the 
pole gear 33 of bottom York 7 of the ** 2nd in the location which gears mutually. Furthermore, the pole gear 30 of 1st upper 
York 4 and the pole gear 33 of bottom York 7 of the ** 2nd have been arranged in the location which faces mutually, and arrange 
the pole gear 31 of 2nd upper York 5, and the pole gear 32 of bottom York 6 of the ** 1st in the location which faces mutually. 
[0041] and between 1st upper York 4 and 2nd upper York 5, the needle 10 which has two tabular magnets 9 which carried out 
double-sided multi-electrode magnetization inserts in the longitudinal direction with which the pole gears 30, 31, 32, and 33 of 
said upper York and bottom York are located in a line through few clearances at both sides — having — said needle 10 — a 
shaft 11 — a straight line — it is supported free movable. The magnetization pitch of one magnet, i.e., the core of the ****** 
south pole and the center distance of N pole, is made into the pitch P1 and abbreviation same pitch of the gearing pole gear like 
drawing 4 and drawing 5 . It is made into (integral multiple of P1) + (P1x0.5) between two distance of a magnet, and clearance 
distance of the center section of each York is made into the integral multiple of PI. In addition, the reverse of the integral 
multiple of P and the clearance distance of the center section of each York may be carried out for between two distance of a 
magnet to (integral multiple of P) + (Px0.5). 

[0042] When the pole gears 31 , 32, 33, and 34 of York are arranged by this configuration at the both sides of the tabular magnet 
9 which a needle 10 has Since magnetic straight-line driving force is excited from both sides of a needle 10, its driving force 
improves. Moreover, the opening between a magnet 9 and the pole gears 30, 31, 32, and 33 of York is equal about on both sides. 
Since the reluctance torque which acts to a needle 10 acts on the pole gears 30, 31, 32, and 33 of York of the both sides of a 
magnet 9 equally about, the static position precision of a needle 10 tends to be stabilized by it. The outstanding small linear pulse 
motor which has the operation which can make thickness of a linear pulse motor small, miniaturized the linear pulse motor, and 
improved straight-line driving force further is realizable by furthermore having arranged and contained the pole gears 30, 31, 32, 
and 33 and magnet 9 of York inside the coil assembly 3. 

[0043] Moreover, very small step position control is realizable by exciting by drive methods, such as a micro step drive and a 
sinusoidal drive. Straight-line movable distance can be enlarged by increasing the number of the pole gears 30, 31, 32, and 33 of 
York which furthermore aligned. Moreover, the pole and area of a magnet 9 may be increased, and straight-line driving force may 
be enlarged. 

[0044] It describes about arrangement of said coil assembly 3 as further example. It is the point which clarified arrangement of 
the coil assembly 3 so that the shorter side sides of the coil assembly 3 may adjoin and the inside space section of said coil 
assembly 3 may serve as the same direction, as shown in drawing 2 and drawing 3 . 

[0045] By this configuration, the thickness dimension L1 of a linear pulse motor It is restored to the shorter side side dimension 
a of one coil assembly 3, and the dimension which added the board thickness of a frame 2. Moreover, the height dimension L2 of 
the stator section of a linear pulse motor has the operation which is restored to the dimension which added the board thickness 
of the upper York flange section, and the board thickness of the bottom York flange section to the height dimension b of one coil 
assembly 3, and makes thickness of a linear pulse motor small, and makes a height dimension small. In addition, the coil assembly 
3 is the same also in three or more polyphase linear pulse motors. The outstanding small linear pulse motor which made the 
whole configuration small and made occupied volume small by the above configuration is realizable. 

[0046] As further example, it describes about support of said needle 10. it is shown in drawing 2 — as — a needle 10 — the hole 
1 2 of two trains — preparing — said two shafts 11 — fitting in — a straight line — it is the point clarified as [ support / free 
movable / said needle 10 ]. As for the bearing 1 of a frame, and the appearance of a shaft 1 1 , making the hole 12 of a needle 10, 
and the outer diameter of a shaft 1 1 into a clearance fit, it becomes tight, it is made eye ** and the shaft insertion side is 
considering it as press fit fixing. 

[0047] this configuration — the outside of a frame 2 to the shaft 1 1 — inserting — a needle 1 0 — two shafts 11 — a straight 
line — it is supported free movable, and straight-line movable is stabilized and carried out and the sliding section of a needle 10 
and a shaft 1 1 is not a field by using a round shaft, it becomes a line, a sliding friction becomes small, it has the operation in 
which a straight-line movable loss is reduced, and the outstanding small linear pulse motor which improved and made straight- 
line driving force efficient can realize. In addition, grease etc. may be added in the sliding section and a sliding friction may be 
reduced further. 

[0048] (Example 2) The actuation is hereafter explained about the 2nd example of this invention, referring to drawing 6 - drawing 
8 . In drawing 6 - drawing 8 , the point made the arrangement which the pole gears 30, 31, 32, and 33 and needle 10 of York are 
arranged inside the coil assembly 3, and the shorter side sides of the coil assembly 3 meet with is the same as that of drawjng 1 
which shows an example 1 - drawing 3 . Making the point with drawing 1 - drawing 3 , and a difference into the shape of a 
typeface of said upper York 4 and 5 and bottom York 6 and 7KO, said frame 2 is having considered as the shape of a typeface of 
KO. Since the long side outside of the coil assembly 3 is connected in 1 st upper York 4 and bottom York 6 of the ** 1 st and it is 
connected in 2nd upper York 5 and bottom York 7 of the ** 2nd by putting [ of the coil assembly 3 ] upper York 4 and 5 and 
bottom York 6 and 7 from the medial-axis upper and lower sides, a magnetic path R can be formed without a frame 2. 
[0049] By this configuration, since a magnetic path R is formed in the typeface-like section of said upper York 4 and 5 and 
bottom York 6 and 7KO Since what is necessary is just to have the function which does not need to form a magnetic path with 
said frame 2, and supports said shaft 11, upper York 4 and 5, and bottom York 6 and 7, a frame 2 can be managed with the shape 
of a typeface of KO with an easy configuration. Processing of a frame 2 is easy, and can be managed with the cheap quality of 
the material which does not take magnetic properties into consideration, and the small linear pulse motor excellent in mass- 
production nature can be realized. Moreover, the joint 13 of the magnetic substance with which the magnetic reluctance in a 
magnetic path becomes large turns into each one joint of upper York 4 and 5 of the outside of the coil assembly 3, and bottom 
York 6 and 7, and decreases from two in the case of minding FUREMU 2, and magnetic reluctance can realize a well head small. 
[0050] (Example 3) The actuation is hereafter explained about the 2nd example of this invention, referring to a drawing. 
[0051] In drawing 9 , the point which formed the magnetic path R without the frame 2 is the same as that of drawing 6 which 
shows an example 2 - drawing 8 . the point with drawing 6 - drawing 8 , and a difference — upper York 4 and 5 or bottom York 6 
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and 7 — it is having allotted the outside skirt section only for either the side, for a long time as the shape of a typeface of KO. 
Drawing 1 1 shows the example which made seven the shape of a typeface of bottom York 6 andKO. Since the components which 
there are the same operation and effectiveness as an example 2, and are formed in the shape of [ of KO ] a typeface by this 
configuration can be managed with either upper York 4 and 5 or bottom York 6 and 7, processing becomes easy. 
[0052] (Example 4) The actuation is hereafter explained about the 4th example of this invention, referring to drawing 10 - drawing 
12 . 

[0053] In an example 4, the point made the arrangement which the pole gears 30, 31, 32, and 33 and needle 10 of York are 
arranged inside the coil assembly 3, and the shorter side sides of the coil assembly 3 meet with is the same as that of drawing 1 
which shows an example 1 - drawing 3 . The flange section of said separation top York 1 5 and bottom York 1 6 of separation is 
having dissociated every coil assembly 3, having cut in the center section of said frame 2, and having formed the chip section 1 4 
as the point with drawing 1 - drawing 3 , and a difference is shown in drawing 10 . 

[0054] By this configuration, the magnetic path constituted the whole coil assembly 3 has the operation which reduces the 
magnetic bad influence which dissociates with the flange section and the frame 2 of York, and is mutually done in the phase for 
every coil assembly 3, and can realize the outstanding small linear pulse motor which can be stabilized by the static position 
precision of a needle 10. In addition, processing of York will become easy, if York which faces each other like drawing 1 1 is 
connected, components mark can be reduced and the flange section of York will be removed like drawing 12 . 
[0055] (Example 5) The actuation is hereafter explained about the 5th example of this invention, referring to drawing 13 - drawing 

19 . 

[0056] In drawing 13 and drawing 14 , the point which has arranged the pole gears 30, 31, 32, and 33 and needle 10 of York inside 
the coil assembly 3 is the same as that of drawing 1 which shows an example 1 - drawing 3 . as the point with drawing 1 - 
drawing 3 , and a difference being shown in drawing 13 and drawing 14 — two rails 17 — a linear pulse motor — up and down — 
preparing — said needle 10 — said rail 17 top — sliding — said needle 10 — a straight line — it is having supported free 
movable. 

[0057] The outstanding small linear pulse motor which it can be slid on a needle 10 on a rail 17, and has the operation which a 
sliding friction reduces, and can improve [ after inserting the coil assembly 3, upper York 4 and 5, bottom York 6 and 7, and a 
needle 10 in a frame 2, since the last is equipped with a rail 17 from the upper and lower sides, the assembly of a pulse motor 
becomes easy, and ] straight-fine driving force further, and can be stabilized by the static position precision of a needle 10 by 
this configuration is realizable. 

[0058] The configuration of said needle 1 0 is shown as further example. As shown in drawing 15 and drawing 16 , the spherical- 
surface section is prepared in the edge of a needle 10 by a hard ball 18 etc., and the sliding section of said needle 10 and said rail 
1 7 is the point clarified so that it might contact at a point. 

[0059] It has the operation by which the sliding friction of a needle 10 and a rail 17 decreases, and the static position precision of 
a needle 10 is further stabilized by this configuration, and the small linear pulse motor which was excellent in low vibration and 
the low noise can be realized. * * 

[0060] It describes about the configuration of said rail 17 and said frame 2 as further example. In drawing 1 7 and drawing 18 , said 
rail 17 is the point which clarified the means of attachment of a rail 17, as consider as the shape of a typeface of KO, heights 19 
are formed in the both ends of a rail 1 7, a hole 20 is formed in the both ends of said frame 2 and it fits in by fitting from the hole 

20 upper and lower sides of the heights 1 9 of said rail 1 7, and said frame 2. 

[0061] By this configuration, it becomes easy like a motor erector and it can realize the cheap small linear pulse motor excellent 
in mass-production nature. 

[0062] It describes about the configuration of said rail as further example. In drawing 19 , it is the point which formed the bending 
section 21 in the longitudinal section of a rail 1 7, and added the function as a flat spring. 

[0063] Without the flat-spring function of said rail 17 absorbing dispersion in the height dimension of the needle 10 by assembly 
and process tolerance, and absorbing vibration of a needle 10, and generating a clearance in the sliding section of a rail 17 and a 
needle 10 by this configuration, it has the operation in which is always stabilized and a needle 10 carries out straight-line 
movable, and the small linear pulse motor which was excellent in low vibration and the low noise can be realized. 
[0064] (Example 6) The actuation is hereafter explained about the 6th example of this invention, referring to drawing 20 - drawing 
22 . 

[0065] In drawing 20 - drawing 22 , the point made the arrangement which the pole gears 30, 31, 32, and 33 and needle 10 of 
York are arranged inside the coil assembly 3, and the shorter side sides of the coil assembly 3 meet with is the same as that of 
drawing 1 which shows an example 1 - drawing 3 . Said needle 1 0 bottom fixes the point with drawing 1 - drawing 3 , and a 
difference with said shaft 11, and said needle 10 bottoms are a rail 17 and the point it was made to slide. The shaft 11 was 
allotted more greatly than the longitudinal direction overall length of a frame 2, and has fixed the needle 10 and the shaft 1 1 
beforehand. The hole 20 and the semicircle-like shaft supporter 22 are formed in the frame 2. By this configuration, it has the 
operation to which the assembly of a motor and decomposition become easy, and the small linear pulse motor excellent in mass- 
production nature can be realized. 

[0066] (Example 7) The actuation is hereafter explained about the 7th example of this invention, referring to drawing 23 - drawing 
30. 

[0067] In drawing 23 - drawing 25 , the point which has arranged the pole gears 30, 31, 32, and 33 and needle 10 of York inside 
the coil assembly 3 is the same as that of drawing 1 which shows an example 1 - drawing 3 . York 23 outside the soft magnetic 
material which has two or more pole gears which the point with drawing 1 - drawing 3 , and a difference projected perpendicularly 
from said coil assembly 3 and the plane flange section, and were formed, Inner York 24 of the soft magnetic material which has 
two or more pole gears which projected perpendicularly and were formed from the plane flange section, In the linear pulse motor 
which consists of a magnet 9 by which double-sided multi-electrode magnetization was carried out with the tubed frame 2 which 
has the bearing device 1, and a needle 10 which has a shaft 11 It is having arranged and constituted so that said coil assembly's 
3 might be accumulated in the vertical direction on the same axle and a pole gear's might be mutually geared by the position. 
Moreover, N pole and the south pole are magnetized in the twice as many pitch as this to the pitch P of a pole gear. 
[0068] By this configuration, thickness L1 of a pulse motor is made small, and movable lay length L3 of a pulse motor is made 
small, and further, a magnet 9 is not divided into two, but it has the operation which can be formed in one tabular configuration, 
and the cheap small linear pulse motor the configuration excelled [ pulse motor ] in mass-production nature small can be 
realized. 

[0069] It describes about the configuration of said shaft 1 1 as further example, drawing 23 and drawing 25 — setting — said 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/07/14 



JP,11-289742,A [DETAILED DESCRIPTION] 



5/6 ^— V 



shaft 11 — D cut section — preparing — one shaft — a needle 10 — a straight line — it is the point supported free movable. 
[0070] By this configuration, the number of the shafts 1 1 for fixing a needle 10 free [ a straight line ] is not two, and it forms by 
one, and has the operation which reduces components mark, and the cheap small linear pulse motor excellent in mass-production 
nature can be realized. 

[0071] It describes about the configuration of said frame 2 as further example. In drawing 26 , said frame 2 is the point made into 
the cup configuration. 

[0072] By this configuration, it becomes the configuration which inserts outside York 23, coil assembly 3, and inside York 24 in 
the cup configuration in case a pulse motor is assembled, and has the operation which is easy to assemble, and an anti-shaft 
side has the operation which reduces foreign matter mixing by being lidded with the cup-like frame 26, it excels in mass- 
production nature, and the small linear pulse motor which are low vibration and the low noise can be realized. 
[0073] It describes about immobilization of said outside York 23 and inner York 24 as further example. Before winding a coil in 
drawing 27 , it is the point which carried out the mold of said outside York 23 and said inner York 24 by resin 27 beforehand. The 
cross-section perspective view after resin mold is shown in the cross-section perspective view when not giving resin mold to 
drawing 28 , and drawing 27 . It has the operation which outside York 23 and inner York 24 are fixed by resin by this 
configuration, reduces vibration of outside York 23 depended on electromagnetic force, and inner York 24, and reduces assembly 
shakiness of outside York 23 and inner York 24, and the small linear pulse motor which was excellent in low vibration and the low 
noise can be realized. Moreover, when giving resin mold, the coil bobbin 28 which winds a coil is unnecessary, and components 
mark can be reduced. In addition, even if it carries out resin mold in the case of examples 1-6, there is same effectiveness. 
[0074] It describes about the configuration of the coil bobbin 28 as further example. As shown in drawing 29 , it is the point which 
formed two or more heights 29 inside the coil bobbin 28 which constitutes the coil assembly 3, and carried out fitting to the pole 
gears 30 and 32 of each York. The example after assembling the coil bobbin 28 and each York to drawing 30 is shown. 
[0075] By this configuration, in case fitting of outside York 23 and inner York 24 is carried out to the coil assembly 3, assembly 
becomes easy, relative positioning of outside York 23 and inner York 24 becomes easy, it has the operation by which the static 
position precision of a needle 10 is stabilized, and the small linear pulse motor which was excellent in low vibration and the low 
noise can be realized. 

[0076] In addition, although it is a rectangle configuration, even when the height 29 of this example is cylindrical, it is good. 
Moreover, even if it forms a height 29 in the case of examples 1-6, there is same effectiveness, and the number of heights 29 
has the effectiveness which can perform easily relative positioning of said outside York 23 and inner York 24 in one or more 
cases. 

[0077] Although the example of above some has been explained, this invention is not limited to the above-mentioned example, 
and various expansions are possible for it in the range of the main point. D cut is making a shaft cross section into a variant and 
preventing from rotating the surroundings of a shaft, and only D mold cross section is not said. The shape of a typeface of KO 
means the configuration which two fields were made to counter, and the similar configuration of U mold and others is included. 
On these specifications, shaft orientation of the coil wound around coil assembly is made perpendicular, and is explained, and the 
vertical direction means this shaft orientation. 
[0078] 

[Effect of the Invention] According to invention according to claim 1, like [ it is ****** from the above explanation and ] by 
arranging a pole gear at the both sides of the tabular magnet which a needle has By having excited the needle from both sides, 
and its straight-line driving force's having improved, and could stabilize static position precision further, and having arranged and 
contained the pole gear and the needle inside coil assembly It has the operation which can make thickness of a linear pulse 
motor small, and the outstanding small linear pulse motor which miniaturized the linear pulse motor, improved straight-line driving 
force further, and was stabilized in static position precision can be realized. 

[0079] Moreover, so that the shorter side sides of coil assembly may adjoin according to invention according to claim 2 and the 
inside space section of said coil assembly may serve as the same direction By having clarified arrangement of coil assembly and 
having constituted it, the thickness dimension of a linear pulse motor It is restored to the dimension which added the board 
thickness of a frame to the shorter side side dimension of one coil assembly. Moreover, the height dimension of the stator 
section of a linear pulse motor is restored to the dimension which added the board thickness of the upper York flange section, 
and the board thickness of the bottom York flange section to the height dimension of one coil assembly. The outstanding small 
linear pulse motor which can make thickness of a linear pulse motor small, and can make a height dimension small, and can make 
the volume of a motor small is realizable. 

[0080] moreover — according to invention according to claim 3 — a needle — the hole of two trains — preparing — two shafts 

— fitting in — a straight line — by having formed in support of said needle free movable, it is not a field, and it becomes a line, a 
sliding friction becomes small, a straight-line movable loss is reduced, and the sliding section of a needle and a shaft can realize 
the outstanding small linear pulse motor which improved and made straight-line driving force efficient. 

[0081] Moreover, according to invention according to claim 4, upper York and bottom York are made into the shape of a typeface 
of KO, processing of a frame is easy for a frame by having formed as the shape of a typeface of KO, and a frame can be managed 
with the cheap quality of the material which does not take magnetic properties into consideration, is excellent in mass- 
production nature, and can realize the outstanding small linear pulse motor with it further. [ small magnetic reluctance and ] 
[ efficient ] 

[0082] Moreover, by according to invention according to claim 5, having separated the flange section of upper York and bottom 
York for every coil assembly, having cut in the frame center section, and having prepared the chip section The magnetic path 
constituted the whole coil assembly has the operation which reduces the magnetic bad influence which dissociates with the 
flange section and the frame of York and is mutually done in the phase for every coil assembly, and can realize the outstanding 
small linear pulse motor which can be stabilized by the static position precision of a needle. 

[0083] moreover — according to invention according to claim 6 — two rails — a linear pulse motor — up and down — preparing 

— a needle — said rail top — sliding — said needle — a straight line — the outstanding small linear pulse motor which the 
assembly of a pulse motor becomes easy, it can be slid on a needle in the rail section, and a sliding friction can decrease further, 
and can improve straight-line driving force, and can be stabilized by the static position precision of a needle is realizable by 
having supported free movable and having formed. 

[0084] Moreover, according to invention according to claim 7, by having prepared the spherical-surface sections, such as a hard 
ball, in the edge of a needle, and having formed the sliding section of said needle and rail so that it might contact at a point, it has 
the operation by which the sliding friction of a needle and a rail decreases and the static position precision of a needle is 
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stabilized further, and the small linear pulse motor which was excellent in low vibration and the low noise can be realized. 
[0085] Moreover, according to invention according to claim 8, by having clarified the means of attachment of a rail, it becomes 
easy like a motor erector and the cheap small linear pulse motor excellent in mass-production nature can be realized so that 
may make a rail into the shape of a typeface of KO, heights may be prepared in the both ends of a rail, a hole may be prepared in 
the both ends of a frame and it may fit in by hole fitting of the heights of said rail, and said frame. 

[0086] Moreover, without generating a clearance in the sliding section of a rail and a needle by having prepared the bending 
section in the longitudinal section of a rail, and having added the function as a flat spring according to invention according to 
claim 9, it has the operation in which is always stabilized and a needle carries out straight-line movable, and the small linear pulse 
motor which was excellent in low vibration and the low noise can be realized. 

[0087] Moreover, according to invention according to claim 10, by the needle bottom's having fixed with said shaft, and having 
formed so that said needle bottom might slide with a rail, it has the operation to which the assembly of a motor and 
decomposition become easy, and the small linear pulse motor excellent in mass-production nature can be realized. 
[0088] Moreover, according to invention according to claim 11, by having accumulated and constituted coil assembly in the 
vertical direction on the same axle, thickness of a pulse motor is made small and movable lay length of a pulse motor is made 
small, and further, a magnet is not divided into two, but it has the operation which can be formed in one tabular configuration, and 
the cheap small linear pulse motor a configuration and the volume excelled [ pulse motor ] in mass production nature small can 
be realized. 

[0089] moreover — according to invention according to claim 12 — a shaft — D cut section — preparing — one shaft — a 
needle — a straight line — by having supported free movable, the number of the shafts for fixing a needle free [ a straight line ] 
is not two, and it forms by one, components mark are reduced, and the cheap small linear pulse motor excellent in mass- 
production nature can be realized. 

[0090] According to invention according to claim 1 3, a frame moreover, by having formed as a cup configuration In case a pulse 
motor is assembled, become the configuration which inserts outside York coil assembly and inside York in the cup configuration, 
and become easy to assemble, and an anti-shaft side reduces foreign matter mixing by being lidded with a cup-like frame. It 
excels in mass-production nature and the outstanding small linear pulse motor which are low vibration and the low noise can be 
realized. 

[0091] Moreover, by having carried out the mold of outside York and inner York, and having formed them by resin, beforehand, 
before winding a coil according to invention according to claim 1 4, outside York and inner York are fixed by resin, it has the 
operation which reduces vibration of outside York depended on electromagnetic force, and inner York, and reduces assembly 
shakiness of outside York and inner York, and the small linear pulse motor which was excellent in low vibration and the low noise 
can be realized. 

[0092] Moreover, by according to invention according to claim 15, having prepared two or more heights inside the coil bobbin 
which constitutes coil assembly, and having considered as the pole gear section of each York, and the configuration which fits in 
In case fitting of outside York and inner York is carried out to* coil assembly, assembly becomes easy, relative positioning of 
outside York and inner York becomes easy, the static position precision of a needle is stabilized, and the small linear pulse motor 
which was excellent in low vibration and the low noise can be realized. 

[0093] According to this invention, the outstanding small linear pulse motor which realized goodness of the reduction in 
improvement in driving force, efficient-izing. and vibration, the reduction in the noise, an assembly easy, and mass-production 
nature can be offered as mentioned above. And thereby, it can contribute to the field of the linear position control application in 
OA equipment, a control equipment, electronic equipment, a machine tool, a semi-conductor, a liquid crystal manufacture related 
equipment, a medical related equipment, etc. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/07/14 



JP,11-289742,A [DESCRIPTION OF DRAWINGS] 



1/2 s<—zs 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the small linear pulse motor in the 1 st example of this invention 

[Drawing 2] The front [ assembly ] perspective view of the small linear pulse motor in the 1 st example of this invention 

[Drawing 3] The perspective view of the small linear pulse motor in the 1st example of this invention 

[Drawing 4] The perspective view of York in the 1 st example of this invention (the direction of slant) 

[Drawing 5] The perspective view of York in the 1st example of this invention, and a magnet (longitudinal direction) 

[Drawing 6] The front [ assembly ] perspective view of the small linear pulse motor in the 2nd example of this invention 

[Drawing 7] The perspective view of the small linear pulse motor in the 2nd example of this invention 

[Drawing 8] The sectional view of the small linear pulse motor in the 2nd example of this invention 

[Drawing 9] The front [ assembly ] perspective view of the small linear pulse motor in the 3rd example of this invention 
[Drawing 10] The front [ assembly ] perspective view of the small linear pulse motor in the 4th example of this invention 
[Drawing 1 1 ] The perspective view of York in the 4th example of this invention 
[Drawing 12] The perspective view of York in the 4th example of this invention 

[Drawing 13] The front [ assembly ] perspective view of the small linear pulse motor in the 5th example of this invention 

[Drawing 14] The perspective view of the small linear pulse motor in the 5th example of this invention 

[Drawing 15] The sectional view of the small linear pulse motor in the 5th example of this invention 

[Drawing 16] The perspective view of the needle in the 5th example of this invention 

[Drawing 17] The perspective view after the frame in the 5th example of this invention, and rail fitting 

[Drawing 18] The perspective view of the rail in the 5th example of this invention 

[Drawing 19] The sectional view of the rail in the 5th example of this invention 

[Drawing 20] The sectional view of the small linear pulse motor in the 6th example of this invention r.»- . 

[Drawing 21] The perspective view of the frame in the 6th example of this invention 
[Drawing 22] The perspective view of the needle in the 6th example of this invention 

[Drawing 23] The front [ assembly ] perspective view of the small linear pulse motor in the 7th example of this invention 

[Drawing 24] The sectional view of the small linear pulse motor in the 7th example of this invention 

[Drawing 25] The perspective view of the small linear pulse motor in the 7th example of this invention 

[Drawing 26] The sectional view of the small linear pulse motor in the 7th example of this invention 

[Drawing 27] The cross-section perspective view of the small linear pulse motor in the 7th example of this invention 

[Drawing 28] The cross-section perspective view of the small linear pulse motor when not giving resin mold 

[Drawing 29] The cross-section perspective view of the coil bobbin in the 7th example of this invention 

[Drawing 30] The cross-section perspective view when assembling York in the coil bobbin in the 7th example of this invention 
[Drawing 31 ] The conventional pulse motor perspective view 
[Description of Notations] 

1 Support Device of Shaft 

2 Frame 

3,343 Coil assembly 

4 1 st Upper York 

5 2nd Upper York 

6 Bottom York of the ** 1st 

7 Bottom York of the ** 2nd 

9 Magnet 

10 Needle 

11 Shaft 

12 Hole 

13 Joint 

14 End Chip Section 

1 5 Separation Top York 

1 6 Bottom York of Separation 

17 Rail 

18 Hard Ball 

19 Heights of Rail 

20 Hole of Frame 

21 Bending Section 

22 Semicircle-like Shaft Supporter 

23 Outside York 

24 Inner York 

25 D Cut Section 

26 Cup-like Frame 

27 Resin 
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28 Coil Bobbin 

29 Height 

30 Pole Gear of 1st Upper York 

31 Pole Gear of 2nd Upper York 

32 Pole Gear of Bottom York of the ** 1 st 

33 Pole Gear of Bottom York of the ** 2nd 

341 StatorYoke 

342 York Plate 

344 Magnet Movable Plate 
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[Drawing 23] 
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[Drawing 28] 
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[0022] zwmmz^v siwtf-iiv—^mwmn 

[0 0 2 3] #£ifl©|»#«8K:lB*©5SiHfcJ:, 
#/£<fc b&atjfcjfi 6 E«t©/hS!U -7;wxt-^tJ6 
[0024] ^©«^(r±o, b- jKDfciu&figBfcte 

[0 0 2 5] *^W©«*3S9(cE«©fg^«, b-;P 
6 E*fecD/h^ ij - TrtfrX^— ?X$>2>. 



( 4 ) 
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[0026] zwmmz&r), m.u. • MT.mmz £2,-01 

[0 0 2 7] *3£W<DmMmi 0(ClE*O%BJ«, HSWi 

;u tit ft-r LfeW*^ 2 is^©/j^ u - T/i;i/ 

[0 0 2 8] d<75lf^tJ:D. ^-^ro*l£&tf#«¥#t 10 
ffi«©-3 5> Sit Kg§UHE5« L fe«»OM4*t 
AM* * WT S IB « O 7 U - A £ ft& V tf 

[0 0 2 9] ClCD^KJcD, nfrX^—Wm^&'h 20 
fl^tt \Z TBtitT* * 5 flsfli * o 

[0030] 2 izmmnmrnt. ^\ 

[0031] z.<nmmz&v. BimT&w.m&mz^zm 

j£»*iid*-r*ftufl*#-r-5. 30 
[0 0 3 2] ^fswcsMSH 1 3 Kie*t©fswBu 7 v 

-Ate* -y y^ct LfcW^Jl 1 1 U -7/1 

[0 0 3 3] CCDflgj&triD* /vi-xt-^s»ii 

S nitil A £ <f^ffl <& s . 
[0 0 3 4] *5B9!cDtt$J!! 1 4 CC*©56Wtt, 

£#[§|-r*itrc ^ana-^tfl a-* satires- 40 
;p h LfzWiTkm 1 1 e«©/hffl y -7/\;wt-^TS 

[0 0 3 5] COffJtCkO. ^3-^trt3-^3&«» 

3-^£f*33-^ omiLtfraz z&mir&ftm 

[0036] *^^©ff*jsi 5\zmm<D5£m\$. n< 
;Ma a: * mtict -s 3 -f t* > © f*i#j t- mnk<ommm& 

'MU-T/tJWt-^T^S. 50 



4#M¥ 1 1 - 2 8 9 7 4 2 
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[0 0 3 7] CCO^triD. *i-3-^£.tf|*l 3-^7 2: 
[0 0 3 8] 

immm] &,T^mm<Dmmm\z^x, HBeMRu 
[0039] (mmm 1 ) 1 ommwiz^ 

[0040] 01, 0 2, 0 3C*3IAT, yt7hffl$ 
1 £#f£fi75ffim#CD7 I/- A 2 (CS77^«iC 
#0*tifc2^©n'fJH|ftSc3*JfAb. TOttco^ti* 

C0illCD_h3 — ^4Bl0^^2®±3 — ? 5, MZSlZ^ffi 
MttfrWi 1 ©Ta-y 6 ilg2 ©T3-^7 7 mi 

mzi^ jifa&3 <Dm®j5m±Tfrz&&&ts&mzmm 

<D±3 — 7 5CDW.M3 1 tMS 1 ©T3- 9 6 CD®# 3 2 

tl2©T3-?7ffllf3 3«wfi2n'f;i/ii.iL3 0rt 
fllKEItsn, *5C»lfl)±3-j' 4 05l*3OiS 
1 ®T3- ? 6 CDffi#3 2 teSmcWc^^&Ml'BEB 
U ^20D±3-i7 5CD®#3 1 £Sg2CDT3-^7CD 
ffi#3 3«3I^K:tf*.-&'5fe«KfiEBLT^-5. 
« 1 4 0I#3 0 t»2 OTH-J' 7 Oit 

3 3te2WCftaH^?feB£BlBU ^2©±3-? 
5 COM* 3 1 tm 1 OT3- 9 6C0ffi*3 2 teSWClSl 

[0 0 4 1] ^LT^lC0_h3-^4<h^2C0_h3-^ 
5C0Mfr«. WfE±3-i7&tKT3 — ^©ffi#3 0, 3 

1. 3 2, 3 3**afc**##iaicWM*«»aLfc«tt 

cov^^>y h 9 £2o#-rsoH!!^i o*iWflstct>-r^ 

1 KTiSi»H»gffifC 38$ 3*1X^-5. 04, 0 
5i:iocv^7 h ©JUadfy^-r&to -BIBB'S s« 

« (PlCOSIScffif) + (P1X0. 5) tU #3-^ 
co**SPcD^W8B^lttP 1 OSISfltLTl/^. 2 

SPtORSISKBffllS: (PCDSSfcfg) + (PX0. 5) £iS6L 

[0 0 4 2] WiftTl 0A»«"T*«tt 

<D-?tf*y b 9CDW#JC3-i7(DS#3 1 , 3 2, 3 

3, 3 4^iE»sn-5c:<t(c e ko, m^ff}tsL\M.mmm7j 

L, ifcY^7h9t3-?©ii3 0, 3 1, 3 

2, 3 3COWco^i^tiii5#J-rt5j;-?-J^«?-^a,0. olft^ 
1 OMfsffl-r-SU 7?9>7s Y)\<y\&-?tf*-y b 9<DM 
#JC0 3-i7C0«#3 0, 3 1, 3 2, 3 3{Ct3«fc^# 



( 5 ) 
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t/>. $ •Sfcn-f Jl4ftil3CD[*]»C3-^CDffi#3 0, 3 
1, 3 2, 3 3 f7y*-y h 9 £BB» LTtRiWL/t d <h 
CiO, U-T/^UX^E— X<DJ?*£/]^<T^Sf1;j?§ 

jt7l£r&]_hLfc, ^tlfc/jN^'J-T/^X^-X^flgt 

ti*s„ 

[0 0 4 3] Sfc, V^XnX^-y^lfESj • lE&i&SEft 
ftW£fH3iiTi*S. ^Str^JLfc3-^<75ffi#3 0, 10 

3i, 32, 3 3<D^mt^inz^io. mm^mmm 

®f»£i|H>U ]S«jtjt7}£A£< Ltfei^. 

[0 0 4 4] £ e.^C-5l|]5gFy<i:bTSirfH3'r;nmi?:3© 
6EB(c-3i^TI2-f\ 1212, H3 icSrriiO, H)M&±l 
3 cd®22#J|^±^S U tf^lifJfHri JPfflS: 3 cD(*|#j 

[0 0 4 5] Cro^lctO. UcT/'SJWt- X<DJ? 
*^tSL 1 li, 1 C(D3<;^5i3©&a#J^!£a<i::7 20 

XI- XCDX^— Xg&CD^^-SjL 2 « 1 -ZXDZI^Jim. 

iL 3 CDS 2 xf-& b (C_k 3 - ? -z> IXffiomm tT3 —9 -o 

ts. £t*5, n-f ;i/ffiit3^3<l^_hco^fflU-Tn;i/ 
X^-Xtc&t^Tfcl^tilTabS. tJ.±co«fiS:tcJ;0. £ 

- t a° ;px ^ - 9 z mmx- # s *> © t * s . 

[0 0 4 6] $6&SiHM0»Ji:LT. Stria bIKjT 1 0 CO 30 

mnKffi 1 2 fcRtt. 2 ^©iffEi^ X b 1 1 £:4R£-L 
T«*gi^W)gffiCfifJiEW®H^l 0£;£}rrs 
l-Tc^TcbS. f-ISHM OCDTtSPl 2iH7hl 1 CO 
Xl/-A©ttl§g|U <h>^X h 
11©^«, ->^X HJf A#Jttt-£*«*#>, E/t7 
h Jf A#J« V £ 0 K L TJ£ AS* £ L T H -5 . 
[0 0 4 7] ^©fltj&lCckO, Xlx-A2C0^.#J^e>e> 
t7 h 1 1 SjfALT, BTid^ 1 0«2*©->-fX h 1 
lT'tt^S)gffi{C^$n^LTifii^Bl«jL, 40 
>"^X hSrfflt^SCtfCJxD nJWrf 1 0 <hS>^X h 1 1 

coffi«jffi«ffiT"tt^ <«c&i5 < & o , 

± L TKSdsPft L fc«nfc/hS u = t/\°;px x 
5iTi*st>©Tabs. )a;*ffl»apc«^ux^s:^jn 

[0 0 4 8] (s^js^j2) j^t. *mw<Dm2<Dmmm 

CO^T, ^6~^8^#ML^7!»i^-^coSj^*iftWr 

So i6~08 (c43<^T, 3<;pffiiL3 cortftltca — X 

©1S«3 0, 3 1, 3 2, 3 3 £rJS)T 1 0 £8EEL, 50 



1 1-289742 
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3<JM£iL3cDMfflflJH±jW&-r SEICLfc^l m 

mm i £5s-rn 1 ~~m 3 £h«&*>©t*-5. a 1 ~n 

3iiftA^5^il Mffi±3~X4, 5i:T3-X 
6, 7\iu<D^&Vl£L. SfJfEXl^-A2«nco^^ 
•fcLfcdtT&S. 3-f ;^!S:3COct3-ij.W±T73f6]*^ 
X3-X4, 5cT3-?6, 7 
0, n-r;nifti:3 0S2l*n«tt«i©±3-^4iffi 

1 COT3-^ 6TO&#<3, ^O^2C0±3-X 5 tfg 
2C0T3 — X 7T-o£t#>*S©T. 7L/-A2^Sfl 

[0 0 4 9] dCO*^(CJ:D. WEJi3-X4, 5tT 
3-X6, 7 ©3©^tt^T^8&R£ffi2j£-rs©T. 

7M 1, ±3- X4, 5, T3 — X6, 7£3d ! rfS 

mm&&T&&^<DT'y v—h, 2 «0«**#b^3(o^ 
fl^TiS*. xu— a 2 co jpx*i§a Tab Sfcfi&HC 

S'Jrj/tJI/Tst- X2rH^T#-5fec0Tab-£ o SfcffiS 
S^tC*3»'&aMffife ! [^A#<^sattft:<0»^l 3 
n-TJPffii:3con#Jco±3-X4, 5^T3-^ 
6, 7 (Oj^^rSP-eti-^ni yBft&ri, 7-^2^ 

ISST^sfecoTab-s, 

[0 0 5 0] <*j5g#ij 3 ) KT, #fgUBcOSfS 2 (O^K«| 
[0 0 5 1] g|9(C*5tiT, 7l/-A2^SfISR 

Tabs. @6~08 tn^ab-s^tt. ±a— X4, 5 

i:LTn#JC0T^-aR&fi<BEbfeCiTab-5o 01 IT 
Si T3-7 6, 7£3<O^im£L*:0!l£^l/T^ 

So ^co*^[c=fcia. i^jfi« 2 tn»of^ffl 

fcttT3-X6, 7<DE%%fr— *TSft?<OT, JnX*» 

[0 0 5 2] (*M^J4) JMT, *%^cO«4COH)Sg^J 
ic-^UT, Hi 0~H1 2S#BBL3a:*t6-t-©»^S» 

[0 0 5 3] I^M^J4{C*5i/iT> Zl ffi.fi. 3 (DftmiZ 
3-i7COffi#3 0, 3 1, 3 2, 3 3 inTSnPl 0 SSH 
fib, n-f ;HSai£3©^SSl#ira±^-rsBEHfcbfc^C 
tt. *M^J 1 *^-T0 1 ~H 3 tra«ttt>©T»*. El 

i~0 3«tns*ta5^^tt0i oic^fjao, wia^gi 

±3-7 1 5 tftMT3-9 l 6©otff»ttn-f;nai[ 
i 4 Tabs. 

[0 0 5 4] n<;l/^ai:3 c"i:T4«^ 

^ns^gstta — ^©-Diigpi: -7 u— a 2 T^«t^n«- 
n -f ;iy*a5t 3 r<h coffl fc*3 t^TS^ i:& tS-ri^MM^s 



( 6 ) 
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0 \Z 3 - 9 <D-z> < i 3 - * cii*«f8 

[0 0 5 5] (*SSW 5 ) JSAT. *%Wff>m 5 <Z>£ffi*| 

its. 

[0056] 013, 01 4(Ci5!^T. 3. -f JPJH.it 3 CD 
f*g#J^3 — ^©M*3 0, 3 1. 3 2, 3 3 <h slft^ 1 10 
0*E«Lfc^ttt. aSJB«l**-rHl~H3tH«a: 
t,C0Ta&-5„ ai~H3tSM*S*5jaH@13, 0 1 

[0 0 5 7] ^CO^t'cfcO, W-KZkZ.U-DVUiL 
3t±3-f4, 5iT3-^6, 7 £ oJl»r?- 1 0 &jf 
A»> m%k\Z.V—)V\ 7 *±T*^Sft5<OT/1AX 
* — ^ COM5i^§M 0 > $6{C"BTft^l OttP'— ;p 20 

1 7±T'S«jL, »»**#ffi*T*fM3*#U ifttt 
«6it^^lSJ-tT#, #0 nllH 1 1 0 ©jHMkffi«tt*a*£ 

[0 0 5 8] Se^^HJg^JtLTWiEBllljTl 0CO^ 
0 15, 016 tC^t =fc 5 fC, bISjT 1 0 CD 
*»ft«»l 8&£-rS*B»*Rtt. BfJlSoI®)^ 1 0 i 
WIHU-^ 1 7 CDJS«jgP«^T"S«TS ±5W«ftLfc 

[0 0 5 9] uCOMICiD, Wlfl 0tl/-JH 7 30 
cDili!)|*ig75*fl£« V S 6 tc bJUjT 1 0 ©#ikte«*!lK a* 

7 /I : &— ^ * gggiT -5> CD T & o 

[0 0 6 0] *6tt«*tt«tL,TiflSU— ;n 7 tid 
E7U- A2CD^iC^^TC-r. 0 17. 018(^43 

t^T. KrEU— ;n 7 ttncD^JEmtU 1/-JH 7® 

M^aptcoaRi 9 srw-, we7U'-A2<75w«i»ictt 
j*«2 0£»w, wei/-jh 7®iaspi 9 htmmyu 

-A 2 CD7XSR 2 0 _LT<fc 0 tt»a*T?lft^-r-5«t 5 . U 

[0 0 6 1] COflJfiXlC.kD, ^E— ^JSftAtie^#BlC 

^ST^-5t>CDT*-5„ 
[0 0 6 2] £ S^cSHM^Jt LTtffEl^— )l<DMVt\z 

O^TEt. 019SC:fc^T, L JH 7 CDS^SP^ffi 

[0063] icD«BS:tcj;o. >Hit • mxmmz&z>ai 
M=?i ocDia*^J-)*cD«e>-^#*. kteu— jh 7cd1£ 



WUfff 1 1 - 2 8 9 7 4 2 
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— ;H 7 inJt^l OCDJSitjfflltcEfeW^t-SCi:^ 

[0064] mmm e > j^t. ^mwnm 6 ogmi 

CO^T, 02 0-02 2 £#iibft#S j e-CDgbf££g& 

[0 0 6 5] 02 0— 02 2 tC*5<^T, 3-f;i4B.5£3<D 
rtfl!lC3 — ^C0ffi*3 0. 3 1. 3 2, 3 3<hBltt)^l 

o*Eib, 3-r;nffi.3t3CD®jaftiN±^-rsEeK 

*. 01~@3iWJB^tl tftE^fb^ 1 0<D_L 
*tt«lE5't7h 1 1 WEWIMHf 1 0©T« 

«P—;H 7 t»S6T-5«fc'5f3Lfc^iT*-5. yr7h 
1 ltt7U-A2©fi^56riei±fi«tO^:*<Bb» «J» 
f 10tyt7hll tt^-S&@3|jfLT^S. 7U-A2 
(Ctt7XSP2 0 t#Rtt->^ y h$:m&>2 2 £»WTH 

s. zcoffimz^o, ^—if<Dm^LStxfamifim9t\zts. 

£ '* ■!> t> CD T $> S . 

[0 0 6 6] (Hfig^J 7 ) £TF, *%^CD^ 7 CDHJg^j 
iZ-D^T, 0 2 3-0 3 0*#MU^&-5-coft^*itt 

[0 0 6 7] 0 2 3-0 2 5 K43I^T, n -f JUSaS: 3 CD 
F*3#JtC3 — 9<DW.M3 0, 3 1, 3 2, 3 3 £ WiftT 1 

0 sEiitjiiit uttiM i ^*-T0 1 -0 3 tmmtj. 

fccDTSSo @l~0 3if*i*ife5^H SfJE3<;i/ 

CDffi#S#-r-5#CfiS14#:CD^3-i7 2 3 t, ¥ffi^<D-3 
A2 <hl^B^a#JtS^nfc-7^^-y h9tyt7h 1 1 

T, MEn-<;i/ifi5t3SHtti:lcJiT*r6jtc»l^.±^T 

[0 0 6 8] ^CD«|^tC«fcC, /^Jl/X^-^CDff^-L 1 
£/h£<U /^UX^E-^cDPlilj^lPjCDSSL 3*/h$ 
<L. $6tCT^^-y h 9«2-OtC4J-BIT-5CD-c! i «7i 

[0 0 6 9] S5&5*ffifltLTi(lE>'t7H 1 CD 
itCO^TE-T. 02 3, i2 5l;*W, SfTE-> + 
X h 1 1 iZDiJ-y hffi&m-t, l$KDzs*7 hTBjDj^- 

1 0 2rifi«SBlfteffi(r^bfc^t! ! S».So 

[0 0 7 0] C©«tj5ft»CJ:0, WKl^l OSfilRifit 
H^-r-2>/t66cD->^ 7 h 1 1 «; 2 ^Tfr < , 1*-??®)^ 
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[0 0 7 1 ] £ Z£i.Z>mMmZ:VTmiZyh>—A2COB 

[0 0 7 2] <ICDfigfi)cfC=fcD, A^X^E-^^ffi^SlT 
3^, Jjy7°BVi<Dfy\Zfr\.3-7 2 3 • 3-f^MiL3 • 
F*J3-? 2 4£jf ALIVKMiifif), ffi*3iT^ 
f£ffl£WU SfeS->t7 h#Jt**-y^CD7U-A2 
6 TBfl^^n^. d t K £ D#M^!A£«ir3--5fPffl£*- 
U »«tttc«n. <£iJgj» • ^SI^T-fc^/hMU-T/t 10 
;u X — 9 £ MMX # -S fe CD -c * £ . 

[0 0 7 3] $e.^SI^]6E#tJ<hL,TSfrfa^3-^ 2 3 ii 
rt3-^ 2 4«@^t-3><,^Tfa-ro El 2 7 lZ$5^Tmm 

*#Ei-r^wtc, f*t5E^3-j' 2 3 tmrnfoa-? 

2 4 £}&I&2 7 X'=E-)l H Ufc 0 2 8 

-;H^coW®£«iEI£^t\ ^coflUSir^r), 4*3- 
9 2 3 tF*33-^ 2 4«iTBgSn, Sa^tCJc-S 
fl>H-£ 2 3irt3-i? 2 4<£>S»l£<£MU ^3-? 
2 3 £ft3 — 9 2 4roM5:^fc-3#Srl£MT-5f^ffl*# 20 

&&mmMxz&> mmm 1 ~ 6 om^zmm* 

[0 0 7 4] $S^:S||M^Jci:LT3-r;^b*>2 8 CD 
^ttfco^TlB-To EI2 9 (c^-rJc^lc. n-f;Ma3£3 
**J«T^.n'r;p#b'>2 8CO[*3ffliJCtticCD^eai5 2 9 
^i&tt. =&3-^7©«3 0, 3 2il^tf;^ 
^5>o g|3 0lcn-i'JP^t'>2 8 t=g-3-^*«L*\LTfc 30 

[0075] dcD«^trj:o, 2 zmsnB- 

D, ft-3-9 2 3B:tfl*|3-7 2 4 CDffi;tt«&ft«i*#> 

^ntc&o. i o ©»it&«*ft#ft£-r£f£ 

— ^ * Hgn?^- -5 1> co t? $> -5 „ 

[0 0 7 6] ft, SH)ffi^]©^®aB2 9tefi^lM*fc 
2 9 S^H-Tfe|^1H<75»!)^*D, ^gg|52 9 40 

•osuKDm&xmmfta—? 2 3 £1*33-^ 2 4om*i 
m^m^^m-^zx^^m^h^. 
[0077] £K±^<-D^(Dmmmtm.mh'c^rz^. 
*5£Wte±.mmffi.mizm7£znz>>b<DT*\zt£<, ^<dh 

&t^. nOO^ttt(4 2^©®Sr^|6]$-a-fc^ttS:H- 

iim.sLiz&®zntc^^ frcomn^m&mmzvTmw 50 
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[0 0 7 8] 

[f6^©^*] s(_t(Dm.wfr*>mfrte&?\z. m^mi 
mrz=ii jmzsDfomizMmtBsm^zm 

BLTiRiWbfe^tlCj; 0» >J =-7 n)V9.=E—9 <Dm^~ 

U fcffinfc/M! U n TVI^X 9 4^Stt -5 %> COT 
35-5., 

[0 0 7 9] *fc«*^2SH*co^^fcj:ti«n<;i,ffi 

i^<nn^)miL<nmmm^mizyi/-i><D!i$.m 

-^ffiC0S$^-J*« 1 OCDn-f ;i/ffiSLC0iiS$^-!*(C±3 

- ^ t^co«ff t t 3 - 9 1 «gpcoisj* * m Afc^-fe 

iS $ Tt" ffi * /Jn $ < L T ^E- ^ C0#:^ £ /h $ < f -5 C <h ^ 

[0 0 8 0] Sfc»*«3e*©fEWfc«tntf. nSW} 1 ? 
\Z 2 JUCD^SP^Ktt, 2*fflyt7 h<h«-&LTltilinI 

»^ t -> + 7 h ©»»»tt®T?tt& < «e t tt id mmmm 

[0 0 8 1] *fc»*]B4E*056WKintf» _h3- 
57<hT3-^tt3<D^«tL, yU-A\t-i<D¥BVt 

[0 0 8 2] *fc»3^5B«©«B8»C«tn«, ±3- 
9tT3-9(D-z>iimta^)umiLZlt\z^mL. yv 

$ n# n -f ;nait zr t © ffl »= * n cr «ra 

- ^ 2r T § ^5 CO T * ^) . 

[0 0 8 3] Sfc«f*3g6ffi«0)56StJ;ntf. 2 CCO 

eu-;uji-c»»l. «re^r»^*iSiiiBr»aeEK:3a9 
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[0 0 8 4] S&|»*JS7E«<0«WfC«fcntf. 

[0 0 8 5] Sfcf»*«8fa«co?l^tci;tl«. ;u 
71/- ACD7XgP«S6jA*-CK^-r-5<fc-5. ;|/CO^# 

HSix^sfcoxs-So 

[0 0 8 6] SfcBI*3B9E«©5EWf:«ktltf, 

[0 0 8 7] ifefflNWi 1 OEfcoSSUJlCfcttM:, HJS) 
: p0>±«ttlMB-> r 7 h tltL. jtfrEWW)X-coT#Jtt 
i/-;ptfm±5(:Ml/fccti:±!). x-^co 

[0 0 8 8] $&a»jfcJg 1 1 E«©*Wt::«fcn«, 3-f 

<fc0, a 0 ;1/Xx-^co^£/JnS< u nyvT.^z—Zto 

[0 0 8 9] *fcm*« 1 2E*feW5!W(C < ±;n«. 
7 HCD*^ hS5£i§:W\ 1 2^05->^7 hxt>r»X£ii: 

il/Xl-^ SrllSTSS fccox$>-5,> 

[0090] *feiij)?3i i 3E*©5ew»c±n«. xu 

»<&D, SfcRyt7Kfll(i*77 r tt©7V-ATffl 

ft, fl£tB» • MtT*5gnfe/MUr7nJl/X€- 
^ * *ST* * -5 fc CO T & Z> . 
[0 0 9 1] Hifcmmm 1 4E*©3S9iK:J;fttf. #M 50 
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^#BT-5tff(r, ^&:$1.3-7<h[*J3-7£188&TX- 

IgXB/gSft. *a?jK:«fc**3-4r<!:i*i3 — 
£fi«U n-3-7il*33-i7C0*ft5i^fc-3^*<S«-r 

X X - * & SUS X £ -5 *> CO X * 3 . 
[0 0 9 2] *fcl*«15EtOKWI:±ntf, 

is. jfct^j^c&o. ^3-^&r>'F*g3-^coti*te<j 

U <&Sl<i • fi^W©«ft7c/hSU^7/t;i/XX-^£ 
SI§lx^-5fccox;fc-5<. 
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